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Abstract 

This is the first report of helminths (i.e. gastrointestinal parasitic ‘worms’) infecting 

the invasive Asian House Gecko (Hemidactylus frenatus) in Australia. Baseline infection 

data are presented, but the need for more research, especially on sympatric native 

gekkomd species, to determine whether any of the helminths are capable of being 

transferred to native lizards, is highlighted. Geckos were collected from areas of 

mainland Northern Territory and associated offshore islands, as well as Chnstmas and 

Cocos Islands. A total of six helminth species were found: Paradistomum sp. 

(Platyhelminfhes: Digenea: Dicrocoeliidae); Qocboristica sp. (Platyhelmmthes: Cestoda: 

Listowudae); Spauligodon hemidactylus (Nematoda: Pharyngodorudae); Maxvacbonia sp. 

(Nematoda: Cosmocercidae); a larval nematode; and an adult acanthocephalan. 

Spauligodon hemidactylus, which is reported here from Australia for the first time, was 

the most commonly detected species, being found in 24% of geckos. A table listing 

the helminth records for Hemidactylus frenatus in the Australasian, Asian and Pacific 

regions is provided. 

Introduction 

The Asian House Gecko (Hemidactylus frenatus) (Figure 1), is widespread in tropical 

and subtropical regions of the world. Within Australia, it has been introduced and 

presently occurs throughout the Northern Territory, as well as locations along 

the eastern coast of Queensland and the northern coast of New South Wales 

(McKay el al. 2009). 

Many studies have documented helminths (i.e. intestinal parasitic ‘worms’) 

in Hemidactylus frenatus from locations outside Australia, including Southeast Asia 

(Saehoong & Wongsawad 1997; Matsuo & Oku 2002; Goldberg, Bursey & Telford 

2005; Goldberg et at. 2011), Papua New Guinea (Goldberg et al. 2010) and the Pacific 

Islands (Hanley et al 1995; Hanley et al 1998). However, so far there have been no 
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studies of helminth infections in introduced populations of H. frenatus in Australia. 

Hoskin (2011) identified the need for more research on the parasites of H. frenatus 

in this country, especially in relation to their potential impact upon native reptilian 

hosts (as reiterated by Vanderduys & Kutt 2012). 

This study assessed the helminth parasites in specimens of Hemidactylus frenatus from 

the collection of the Museum and Art Gallery of the Northern Territory. These gecko 

specimens were also host to adult and larval pentastome parasites, as reported 

in Barton (2007). This study documents the occurrence of a variety of helminth 

infections in Northern Territory populations of H. frenatus. 

Methods 

Since 1964, Hemidactylus frenatus specimens have been collected by staff of the 

Museum and Art Gallery of the Northern Territory (MAGNT) on an opportunistic 

basis from throughout the Northern Territory, and from the islands off northern 

Australia. Geckos were preserved in 70% ethanol as part of the Museum’s 

wet collection. 

Dissection of the geckos took place in April 2002. Their internal organs were 

removed for inspection. The intestinal tract was opened along its length; 

the gall bladder was also opened but the liver was not examined. All  helminths 

recovered were counted (except cestodes, which were often fragmented and were just 

noted as present or absent) and preserved in 70% ethanol. Specimens were cleared 

in glycerol for examination and identification. The low numbers of individuals 

recovered and the initial fixation of the helminths in situ have made identification 

to species level difficult for most of the helminths recovered. Parasite terminology 

used here follows Bush et al. (1997). 

Figure 1. Adult Asian House Gecko (Hemidactylus frenatus), Darwin, Northern 

Territory. (Diane P. Barton) 
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Results 

A total of 72 Hemidactylusfrenatus (average snout-vent length 46 mm; range 34—57 mm) 

were dissected from various locations throughout the Northern Territory 

and offshore islands (Table 1). Due to the opportunistic nature of gecko collection, 

low numbers of individuals were collected from most locations. Thus, the locations 

have been combined into the geographical areas of the Northern Territory mainland 

and Northern Terri ton' offshore islands (as were presented in Barton 2007). 

Only one gecko was available from each of Christmas and Cocos Islands. 

Five types of helminths were recovered from the intestinal system — adult nematodes 

Spauligodon hemidactylus (Pharyngodonidae) (Figure 2) and Maxvachonia sp. 

(Cosmocercidae), a lan-al nematode, a cestode (Oochoristica sp. (Listowudae)), and an 

acanthocephalan. The larval nematode and the acanthocephalan could not be 

identified. 

Specimens of the digenean, Paradistomum sp. (Dicrocoeliidae), were also recovered 

from the gall bladder of eight geckos from the Northern Terntory mainland. 

It is most likely that it is P. geckonum, which has been reported from H. frenatus in a 

number of locations (see Table 2), but, despite the overall body measurements and 

appearance overlapping, the poor quality of the specimens collected did not allow for 

an accurate species identification. Infections of P. geckonum in the gall bladder have 

Figure 2. Adult female Spauligodon hemidactylus from rectum of Asian House Gecko 

(Hemidactylus frenatus) from Darwin, Northern Territory. The head with the pharynx 

visible through the transparent cuticle is on the nght and the tail with its long cuticular 

spine is on the left. Scale bar = 1 mm. (Adam Bourke) 
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been identified by Kennedy et al (1987) as an overflow from a heavily infected liver. 

The liver was not opened in this study. Thus, the data presented here for infection 

levels of Paradistomum sp. in the gall bladder of the host may not be a true indication 

of infection levels for this species and these results need to be treated with caution. 

As only one gecko was available from each of Christmas and Cocos Islands, of which 

only the former was infected with a single Spau/igodon hemidactylus, these geckoes have 

been excluded from all further analyses. 

Spau/igodon hemidactylus (Figure 2) was the most commonly encountered helminth, 

occurring in 17 geckos (24.3%), with a mean intensity of 3.5 nematodes per infected 

gecko. Paradistomum sp. was the next most commonly encountered helminth 

(eight individuals, 11.4% prevalence; mean intensity of 1.6), followed by Oochoristica sp. 

(prevalence of 10.0%). Maxvachonia sp. (prevalence 2.9%, mean intensity of 1), the 

larval nematode and the adult acanthocephalan (both only encountered in one host 

individual) were too rarely encountered to derive meaningful infection statistics. 

For the intestinal helminths only, a total of 24 of the geckos were infected with at least 

one helminth individual (34.3%). Of the geckos that were infected, 22 were only 

infected with one species of helminth (91.7%), and two geckos were mfected with two 

species of helminth (8.3%). For those geckos only mfected with one species of 

helminth, 13 were infected with S. hemidactylus (54.2%). 

Discussion 

This is the first record of helminth parasites infecting Hemidactylusfrenatus in Australia. 

Recent studies (Hoskin 2011; Vanderduys & Kutt 2012) highlighted the need for 

research into the parasites of II. frenatus and sympatnc native geckos to determine 

if  H. frenatus is having any parasite-mediated deleterious effects on native geckos. 

Lymbery et al. (2014) detailed the problems with determining whether parasites found 

in invading hosts (called co-introduced parasites) have actually been able to transfer 

successfully to another species of host (i.e. to become a co-invader). This study 

provides some baseline data on helminth parasites infecting H. frenatus in the 

Northern Terntory. However, this study was limited by the nature of collection of the 

animals. Whether the gecko individuals collected were recently-arrived animals or 

the offspring of previously arrived animals (i.e. a successful invader) remains 

unknown. 'Ihus, whether the helminths they contain are also successful mvaders is 

also unknown. Further study is required to determine whether the helminths within 

H. frenatus are able to transmit to other hosts, be they either other H. frenatus 

individuals or individuals of other species. The helminth fauna of many native lizards 

in northern Australia is poorly known (see Goldberg & Bursey 2012) which will  make 

determination of transfer difficult.  

The potential impacts of any of the parasites recorded in H. frenatus in this study 

on the health of their host, or the health of any subsequent host species that they may 
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infect, remains unknown. Few helminths have been incriminated as significant 

pathogens of Lizards, especially of wild-caught specimens (Jacobson 2007). 

There are many records of helminth infection in H. frenatus populations front 

Southeast Asia, Papua New Guinea and islands of the Pacific area, showing infections 

with a diverse range of parasites (Table 2). Of these records, Spauligodon hemidactylus 

is present in all locations and in all studies that have documented nematode infections- 

Spauligodon hemidactylus has also been reported from a range of gekkonid species 

(see Goldberg et aL 2011), so is obviously able to transfer easily once established- 

Although Spauligodon is well represented by many species reported from around 

the world, only one, S. ovifitus (from the diplodactylid Lucasium stenodactyluni), has been 

reported from Australia (Bursey et al 2005). Although both S. ovifitus and J. hemidactylus 

have an aspinose tail in the male, S. hemidactylus does not possess a copulatory spicule 

(Bursey, Goldberg & Kraus 2005), as for the specimens collected in this study, litis is 

the first record of S. hemidactylus in Australia. 

The digenean Paradistomum geckonum is also a successful co-invading parasite, 

with a wide variety' of reported host species, including gekkomds, lacertids, agamids 

and scincids, across all locations (see Goldberg, Bursey & Fisher 2005; Goldberg et al 

2008; Table 2). Both Pichelm et al. (1999) and Goldberg and Bursey (2012) do not list 

P. geckonum as having being recorded in Australian reptiles; only P. crucifer has 

previously been reported from a few host species ranging from northern Queensland 

to South Australia (see Goldberg & Bursey 2012). Despite the high level of variability 

in measurements for species of Paradistomum reported m the literature (see Killick  & 

Beverley-Burton 1982), the morphological differences between P. crucifer and 

P. geckonum are distinct. The specimens found in this study morphologically match 

the description and the overall body measurements for P. geckonum. However, given 

the wide variation in specimens of this genus reported in the literature, the poor 

quality of the specimens recovered were not able to provide an accurate species 

identification. More research needs to be conducted on H. frenatus in the Northern 

Territory' to confirm the identification of the Paradistomum sp. 

It can be assumed that both Spauligodon hemidactylus and Paradistomum geckonum are likely 

to become successful co-invading parasites in Australia, but further research needs 

to investigate whether they have been transferred to any native Australian reptiles 

post-introduction. 

Oochoristica is a cosmopolitan genus of cestodes, with four species reported from 

Australian reptiles (Bursey et al. 1996). Identification of species of Oochoristica is reliant 

on reproductive features in mature proglottids. The poor quality of the specimens 

found in this study prevented specific identification. 

Maxvachonia has a restricted distribution in reptiles and amphibians, primarily in the 

Australopapuan region (see Moravec & Sey 1990). Five species have been reported, of 

which M. brygooi and M. chabaudi occur in reptiles in Australia (Moravec & Sey 1990). 
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Maxvachonia chabaudi has also been reported from various lizards throughout the 

Pacific islands (Goldberg, Bursey & Fisher 2005). Identification of species 

of Maxvachonia is reliant on the presence of male specimens (see Mawson 1972), 

of which none were found in this study. Therefore, specific identification was not 

attempted. 

In a comparison of the parasite fauna of native endemic and ‘invading’ geckos, 

including Hemidatty/ue frenatus, in Papua New Guinea, Goldberg et al (2010) found that 

the majority of helminths reported were largely generalists with low host specificity'. 

This has led to the suggestion that helminths of Uzards have a "pan-oceanic" 

distribution, from Papua New Guinea north and northeast across the Pacific 

(see Goldberg et al. 2014). Of the records summarised by Goldberg and Bursey (2012) 

for lizards in Australia, various helminths were found to occur in a variety of hosts; 

for example Parapharyngodon kartana has been recorded in representatives across four 

families (Gekkonidae, Diplodactylidac, Agamidae and Scincidae). As further research 

documents the helminths of lizards, especially those sympatric with H. frenatus, it is 

likely that the pattern of generalist helminths and the similarity' of lizard helminth 

faunas will  be reported. 
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